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Combined  Nitrogen-Rate  Study 


UI  on-farm  research  coordinator  Dan  Anderson 
looks  at  nitrogen  use  by  25  Illinois  farmers. 


Biodynamic  Ag  Found  to  Be  36  Percent  Less 
Costly  Than  Conventional 


Jennifer  Fisher  and  Terry  Gips  summarize  a 
provocative  Dutch  study. 


Retreat  Focuses  on  Collaboration,  Teamwork 


Science  writer  Tina  Prow  reports  on  a  special 
brainstorming  session. 


New  Books  Available  on  Sustainable  Agriculture  Here's  a  preview  of  some  exciting  new  resources. 


So/7  Quality:  Fertile  Ground  for  Discussion 


Jerry  Sims  and  Michelle  Wander  answer  questions 
about  soil  quality. 


Latest  Soil  Management  Information 
at  Soil  Health  Conference 


Dan  Anderson  tells  about  an  upcoming  meeting 
for  anyone  interested  in  soil  health. 
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Combined  Nitrogen-Rate  Study 


Figure  1 
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A  vast  majority  of  today's 
agriculture  methods  and  in- 
stitutions are  positive  forces 
for  the  future;  but  criticism 
tends  to  breed  defensive- 
ness,  when  what  is  really 
needed  is  a  willingness  to 
address  the  pros  and  cons 
of  change  in  the  structure 
of  agriculture  before  irrevers- 
ible decisions  are  made. 

Dennis  R.  Keeney,  Director  of 
the  Leopold  Center  for  Sustain- 
able Agriculture,  Iowa  State 
University.    . 


From  the  beginning  of  the  UI  On-Farm 
Research  Program,  farmers  have 
shown  a  particular  interest  in  the 
nitrogen  (N)  issue.  More  than  25  of 
the  70  farmers  who  participated  in  the 
1993  program  conducted  experiments 
that  had  something  to  do  with  nitro- 
gen. For  many  of  these  farmers,  it 
was  at  least  the  second,  sometimes 
the  third,  year  they  had  looked  at 
N  rates  in  corn. 

For  many  farmers,  the  traditional 
sources  of  information  they  depend 
on  to  make  production  decisions  are 
now  being  questioned.  Replicated, 
randomized  N-rate  studies  conducted 
over  several  years  are  increasingly 
being  recognized  as  a  powerful  tool 
in  establishing  more  precise  nitrogen 
needs  in  corn. 

In  1993  an  effort  was  made  to  coor- 
dinate on-farm  N-rate  studies  so  that 
the  data  could  be  combined  to  provide 
an  overall  picture  of  corn's  response 
to  nitrogen  in  1993  across  all  the  par- 
ticipating farms.  This  information  is 
valuable  because  it  reveals  the  larger 
trends  to  which  the  individual  pro- 
ducers can  compare  themselves.  It 
was  the  first  time  in  this  on-farm  re- 
search program  that  something  like 
this  had  been  attempted.  The  results 
are  mixed,  but  it's  felt  that  much  was 
learned  in  the  process  of  trying. 

All  participating  farmers  were  al- 
lowed to  choose  their  own  rates  but 
were  asked  to  set  their  rates  at  20- 
pound  multiples.  It  was  assumed  that 
with  twelve  to  fourteen  cooperators 
there  would  be  considerable  overlap 
of  rates  used.  This  turned  out  to  be 
true.  For  example,  Tony  Joehl  from 
Madison  County  applied  nitrogen  at 
0,  40,  80,  and  120  pounds  per  acre, 
whereas  Dale  Edge  of  Morgan  County 
applied  his  nitrogen  at  80, 100, 120, 


and  140  pounds  per  acre.  (See  Table  1 
on  page  2).  Data  collected  from  the 
common  rates  was  then  pooled  for 
a  combined  analysis. 

In  some  cases,  farmers  used  more 
rates  in  their  trial  than  what  is  shown 
in  Table  1 .  Only  rates  that  were  in 
20-pound  multiples  were  used  for 
the  combined  data.  For  the  individual 
analysis,  all  the  rates  used  were  in- 
cluded. Regression  analysis  was  per- 
formed on  all  the  individual  farms 
and  the  combined  data. 

The  weakness  of  this  design  is  ob- 
vious. The  only  thing  common  among 
the  participating  farms  is  the  N  rates 
used  and  the  fact  that  corn  was  grown. 
Many  other  factors  —  such  as  previous 
crop,  rotations,  form  of  nitrogen  used 
—  differed  from  farm  to  farm  and 
must  be  taken  into  account  when 
evaluating  the  results. 

Many  of  the  farmers,  such  as  Ed 
Gabriel  (Figure  1),  observed  a  very 
typical  yield. reaction  to  increasing 
rates  of  N  fertilizer.  These  are  charac- 
terized by  a  sharp  yield  increase  as  N 
is  increased  from  low  rates  (0-40  lb /A), 
followed  by  a  region  on  the  graph 
where  yields  continue  to  increase  but 
at  a  lesser  rate.  Somewhere  in  this  re- 
gion lies  what  is  typically  referred  to 
as  the  optimal  rate  —  that  rate  at  which 
additional  N  does  not  result  in  addi- 
tional grain  yield.  If  nitrogen  is  pro- 
vided at  ever-increasing  rates,  yields 
level  off  and  enter  a  phase  where 
"luxury  consumption"  of  N  occurs. 
The  corn  plant  keeps  taking  ifup 
while  grain  yield  remains  the  same 
or  even  starts  to  decrease. 

Other  participating  farmers  observed 
only  a  partial  reflection  of  the  typical 
response  because  the  range  of  rates 

continued  next  page 


Combined  Nitrogen-Rate  Study  continued 


Figure  2 
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Figure  3 
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Figure  4 


1993  ISAN  Combined  N-Rate  Study 
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used  was  either  too  low  or  too  high. 
For  example,  Bob  Winet  of  Madison 
County  (Figure  2)  tested  three  N  rates: 
0,  40,  and  80  lb/A.  Although  yields 
continued  to  climb  as  N  was  increased, 
the  graph  does  not  indicate  that  range 
where  yields  began  to  level  off.  Not 
enough  rates  were  included  in  the  test 
to  provide  a  complete  picture  of  what 
has  happened  on  the  Winet  farm. 

On  the  other  hand,  Dale  Edge  of 
Morgan  County  (Figure  3)  tested  four 
N  rates  in  20-pound  increments  from 
80  to  140  lb/A  on  his  farm.  Average 
yields  observed  at  all  four  rates  dif- 
fered by  less  than  2  bushels  per  acre, 
indicating  that  the  optimum  N  rate 
was  probably  somewhere  below  80 
pounds.  While  the  treatments  that 
Winet  chose  should  have  included 
higher  rates  of  N,  the  treatments  that 
Edge  chose  should  have  included 
lower  rates.  Winet's  optimum  nitro- 
gen for  1993  was  somewhere  above 
80  lb  /A,  whereas  Edge's  optimum 
was  somewhere  below  80  lb/A. 

The  variation  that  exists  between 
individual  locations  and  production 
practices  makes  it  difficult  to  make 
any  generalized  statements  —  based 
on  data  from  one  location  —  that  can 
be  applied  to  agriculture  on  a  broader 
scale.  For  this  reason,  it  is  good  idea  to 
combine  data  from  multiple  locations. 
In  doing  so,  a  broader  view  of  corn's 
response  to  applied  N  is  generated. 

Taken  alone,  either  of  the  two  indi- 
vidual projects  highlighted  above  pro- 
vides an  incomplete  picture.  But  when 
the  data  from  the  individual  N-rate 
studies  are  pooled  together,  a  familiar 
picture  emerges  (Figure  4). 

Corn  yield  obviously  responded  to 
applied  nitrogen.  The  average  corn 
yield  at  an  N  rate  of  0  lb/ A  was  115 
bushels  overall.  Yields  increased 


dramatically  with  increasing  N  and 
leveled  off  somewhere  between  80 
and  90  lb /A.  It  appears  that  the  opti- 
mum rate  occurred  somewhere  in 
this  range  and  that  additional  N  did 
not  increase  yields. 

It  is  always  a  good  ;dea  to  repeat  any 
field  experiment  over  multiple  years 
because  it  is  not  wise  to  base  major 
production  decisions  on  one  year's 
data.  As  long  as  there  is  an  interest 
in  the  nitrogen  issue,  farmers  will  be 
doing  N-fate  studies.  This  combined 
study  will  be  repeated  next  year  with 
some  changes  that  will  make  the  re- 
sults somewhat  more  meaningful. 
Participating  farmers  will  be  asked 
to  submit  soil  samples  taken  before  N 
is  applied.  Farmers  will  also  be  asked 
to  use  four  distinct  rates  —  0,  80, 120, 
and  160  lb/A  —  of  actual  nitrogen 
and  replicate  these  treatments  at  least 
four  times.  In  addition  to  the  four 
rates  listed  above,  two  check  plots,  re- 
ceiving no  nitrogen,  will  be  included 
at  each  location.  Controlling  these  fac- 
tors should  strengthen  the  experiment 
and  add  value  to  the  combined  results. 
By  repeating  this  study  over  several 
years,  farmers  will  gain  site-specific 
knowledge  about  nitrogen's  reaction 
to  different  climatic  conditions  on 
the  farm.  DA 


Jennifer  Fisher,  Former  Intern  with  the  International  Alliance  for  Sustainable 
Agriculture,  and  Terry  Gips,  Co-Founder  and  Former  Director,  IASA 


Biodynamic  Ag  Found  to  Be  36  Percent  Less 
Costly  Than  Conventional 


This  study  provides  signifi- 
cant support  for  revising 
the  concept  of  "profit"  to 
include  a  range  of  costly 
impacts.  The  consequent 
bottom  line  reflects  a  truer 
assessment  of  farming  sys- 
tems and,  if  made  real, 
would  play  a  significant 
role  in  encouraging  the  shift 
to  sustainable  agriculture. 

For  more  information,  con- 
tact: Berenschot  B.V.,  P.O. 
Box  8039,  3503  RA  Utrecht, 
Netherlands.  Telephone: 
030-916916.  Fax:  030-947090. 

Reprinted  with  permission  from 
Manna,  December  1993, 
quarterly  newsletter  of  the 
International  Alliance  for  Sus- 
tainable Agriculture.  Thanks 
to  Michael  Scully  for  pointing 
out  this  article  to  us. 


A  Dutch  study  concludes  that  while 
conventional  agriculture  is  more  prof- 
itable than  Biodynamic  agriculture 
given  current  economic  accounting, 
it  is  far  less  profitable  when  environ- 
mental impacts  are  factored  in. 

The  report,  "In  Search  of  Sustain- 
able Agriculture,"  was  conducted  by 
the  Dutch  consulting  firm  Berenschot 
in  November  1990  for  the  Triodosbank 
and  Jonas  magazine  to  determine  the 
relative  costs  and  impacts  of  the  Neth- 
erlands changing  to  Biodynamic  agri- 
culture. Biodynamic  agriculture  (BD), 
based  on  Rudolf  Steiner's  work  in 
anthroposophy,  is  a  holistic  form  of 
sustainable  agriculture  that  seeks  to 
build  healthy  soil  and  self-reliant  bio- 
logic farm  units  that  avoid  synthetic 
pesticides,  fertilizers,  hormones,  and 
antibiotics. 

The  study  assessed  the  feasibility 
of  BD  agriculture  versus  current  prac- 
tices and  those  proposed  by  the  Dutch 
National  Environmental  Plan  (NEP). 
Using  a  national  level  computer  model 
based  on  specific  farm  studies,  the 
study  attempted  to  estimate  costs  for 
some  of  the  numerous,  generally  un- 
accounted-for environmental  impacts 
of  agriculture:  manure  and  biocide 
pollution;  ammonia,  phosphorous  and 
potassium,  copper,  cadmium,  and  car- 
bon dioxide  emissions;  acidification; 
landscape  leveling;  and  aridity. 

The  study  found  that  in  conven- 
tional farming,  fertilizers  cause  mineral 
imbalances  in  the  soil  and  biocides  lead 
to  groundwater  pollution  and  scanty 
growth  of  both  cultivated  and  border- 
ing'vegetation.  Other  harmful  effects 
include  the  loss  of  70  percent  of  the  ni- 
trogen to  the  environment,  carbon  diox- 
ide emissions,  and  the  loss  of  9  percent 
of  the  gross  production  value,  partially 
due  to  farmers  accepting  a  less-than- 
mafket-value  return  on  their  investments. 


The  NEP  is  a  lower-input  approach 
that  does  not  make  overall  changes  in 
the  farm  system.  It  recommends 
reducing  emissions,  closing  mineral 
cycles  through  improved  manure 
handling,  reduced  biocide  use,  and 
limitations  on  copper  and  cadmium 
in  cattle  feed. 

In  contrast,  BD  would  require  fun- 
damental changes:  the  elimination  of 
synthetic  agrichemicals  and  creation 
of  diverse  crop  rotations  to  more  labor- 
intensive  practices  and  integrated, 
self-reliant  farmscape  designs. 

The  NEP  would  save  the  agriculture 
sector  some  of  the  money  lost  through 
environmental  costs,  but  production 
value  would  likely  drop.  Overall, 
costs  would  be  lowered,  but  environ- 
mental costs  would  not  be  eliminated. 

An  analysis  of  the  study's  results 
finds  that  with  environmental  cost  ac- 
counting, BD  agriculture  is  36  percent 
less  costly  than  conventional  agricul- 
ture, resulting  in  an  annual  saving  of 
$1.8  billion.  BD  is  29  percent  less  ex- 
pensive than  the  NEP,  saving  $1.3 
billion  a  year.  Environmental  damage 
from  conventional  agriculture 
amounted  to  $3.3  billion  annually, 
resulting  in  a  net  overall  loss  of  $4.9 
billion  versus  $4.4  billion  for  NEP 
and  $3.1  billion  for  BD  farming. 

The  report  concludes  that,  "If  all 
environmental  costs  are  included,  pro- 
duction according  to  BD  values  can  be 
recommended  on  primary  economic 
grounds  as  well  as  on  technical  and 
environmental  grounds."  BD  agricul- 
ture is  economically  favorable  at  the 
national  level  even  though  it  is  less 
economically  attractive  than  current 
methods  at  the  on-farm  level.  Further- 
more, on  a  per-kilogram  basis  of  re- 
duced pollution,  BD  would  cost  39 
percent  less  than  NEP,  or  $2.57/ kg 
versus  $4.22 /kg.  JF/TG 


Tina  M.  Prow,  Science  Writer,  Illinois  Agricultural  Experiment  Station 


Retreat  Focuses  on  Collaboration,  Teamwork 


The  next  Special  Research 
Initiatives  retreat  will  take 
place  November  22-23  and 
will  focus  on  marketing 
Illinois  agriculture.  A  third 
retreat  is  planned  for  spring 
1995.  SRI  retreats  are 
designed  to  bring  scientists 
and  end  users  of  research 
together  to 

•  Learn  more  about  related 
research 

•  Learn  about  the  needs 
and  priorities  of  end  users 

•  Think  in  new  ways 

•  Construct  teams  to 
address  systems-based 
problems 

•  Begin  linking  systems 
research  processes  to 
practical  outcomes  rel- 
evant to  the  real  world 

•  Develop  ideas  for 
proposals  that  address 
systems-level  questions 


There  is  a  place  at  the  table  for  every- 
one when  the  discussion  centers  on 
how  to  solve  problems  involving  large, 
complex  agricultural  and  natural 
systems. 

During  a  retreat  at  Starved  Rock 
State  Park  this  summer,  researchers 
explored  the  potential  for  collaborative 
projects  that  might  cross  specialty, 
departmental,  college,  and  even  uni- 
versity lines  and  would  likely  involve 
end  users  of  research.  Sponsored  by 
the  Illinois  Agricultural  Experiment 
Station,  this  retreat  was  the  first  in  a 
series  of  three  Special  Research  Initia- 
tives (SRI)  retreats  scheduled  to  take 
place  before  next  summer. 

The  retreats  support  the  Station's 
effort  to  foster  collaborative  research 
aimed  at  specific  objectives  and  practi- 
cal outcomes  that  meet  the  needs  and 
desires  of  consumers  and  producers 
of  agricultural  products  and  services. 

In  general,  the  purpose  of  SRI  re- 
search is  to  increase  the  value  of  prod- 
ucts and  services  provided  by  agricul- 
ture while  maintaining  or  increasing 
the  competitive  advantage,  profitabil- 
ity, and  productivity  of  the  Illinois  agri- 
cultural industry.  Other  goals  are  to 
reduce  or  eliminate  negative  impacts 
of  agriculture  on  the  environment 
and  conserve  nonrenewable  resources 
used  by  the  agricultural  industry. 

Through  this  practical,  outcome- 
oriented  approach,  SRI  research  is 
intended  to  maintain  or  improve  the 
quality  of  life  for  producers  and 
consumers. 

The  inaugural  retreat  focused  on 
potential  watershed  research  projects. 
Jack  Norman  joined  the  nearly  40  UI 
researchers  on  the  second  day.  As  a 
representative  of  the  Council  for  Food 
and  Agricultural  Research  (C-FAR)  and 


Sierra  Club,  he  brought  an  end-user 
perspective  to  the  discussion  of  ideas 
that  might  be  developed  into  team 
research  proposals. 

"Early  on,  I  became  aware  of  the 
high  professional  and  personal  quality 
of  the  university  participants,"  Norman 
said.  "By  the  end,  I  was  sure  synergism 
was  at  work,  that  additional  approaches 
to  research  were  developing,  and  that 
several  projects  were  likely  to  proceed." 

Following  are  systems-based  re- 
search ideas  suggested  at  the  retreat, 
along  with  UI  researchers  who  served 
as  discussion  leaders: 

•  Conduct  a  watershed  assessment, 
looking  at  social,  political,  and  public- 
policy  issues.  Purpose:  Help  commu- 
nities, the  state,  and  the  region  under- 
stand water  and  how  to  manage  it; 
develop  ecosystem-based  •  management 
practices.  John  Braden,  agricultural 
economist. 

•  Study  the  interaction  of  natural 
systems  and  managed  agricultural 
systems.  Purpose:  Assess  related 
problems  in  both  systems  and  find  so- 
lutions that  have  a  minimum  negative  - 
impact.  Michael  Irwin,  entomologist. 

•  Collect  trend  data  and  apply  math 
models  to  elements  of  agricultural  and 
natural  areas  in  a  watershed.  Purpose: 
In  the  short-term,  work  on  management 
problems;  in  the  long-term,  develop 
conceptual  frameworks  or  models  to 
use  in  other  areas  for  environmentally 
sound,  ecologically  feasible,  commu- 
nity-based problem  solving.  Gregory 
Mclsaac,  agricultural  engineer. 

•  Conduct  a  participatory  water- 
shed tillage  project  with  farmers. 
Purpose:  Come  up  with  mechanisms 
for  making  more  informed  choices. 
Michelle  Wander,  agronomist. 


Society  wants  researchers 
to  study  questions  that  are 
relevant  to  world  problems, 
such  as  food  safety  and 
the  environment,  whereas 
researchers  tend  to  focus 
on  their  disciplines,  produc- 
ing theories  and  models. 
The  challenge  is  how  to  in- 
terface and  relate  to  society. 
A  new  social  order  is  replac- 
ing 'cottage-industry'  science. 

Gerald  E.  Klonglan,  assistant 
director,  Iowa  Agricultural 
and  Home  Economics  Experi- 
ment Station,  and  professor, 
Department  of  Sociology, 
Iowa  State  University  (guest 
speaker  at  Special  Research 
■  Initiatives  retreat) 


•  Audit  the  state's  pork  industry  to 
identify  factors  that  might  influence 
future  production,  including  nonpro- 
duction  factors,  such  as  how  farmers 
make  decisions.  Purpose:  Develop 
definitions  of  constraints  and  oppor- 
tunities for  the  industry;  identify  re- 
search that  could  contribute  to  resolu- 
tions. Robert  Easter,  animal  scientist. 

•  Assess  costs  and  benefits  from 
investing  in  urban  forests  and  urban 
ecosystems.  Purpose:  Provide  evidence 
of  benefits  to  help  communities  better 
allocate  resources.  William  Sullivan, 
landscape  design  and  environmental 
planning. 

•  Look  at  food  and  fiber  in  an  inte- 
grated way.  Purpose:  Improved  eco- 
nomics for  producers  and  consumers. 
Ion  Baianu,food  chemist. 

•  Assess  quality  of  life  resulting 
from  choices  among  management  op- 
tions in  different  scenarios.  Purpose: 
Gather  evidence  to  support  manage- 
ment practices  that  reduce  risk  and  y 
increase  benefits.  Thomas  Fermanian, 
turf  specialist. 

The  next  step  is  for  researchers  to 
develop  some  of  these  or  other  ideas 
into  SRI  proposals  and  submit  them  to 
the  Station.  The  Station  has  earmarked 
$75,000  to  $150,000  to  get  SRI  projects 
started.  Researchers  must  seek  outside 
funding  as  well. 

Gary  Rolfe,  interim  associate  direc- 
tor for  the  Station,  suggested  that  suc- 
cessful projects  will  likely  (a)  go  well 
beyond  the  traditional,  single-discipline 
approach;  (b)  focus  oh  practical  out- 
comes; and  (c)  include  end  users  of 
research  on  planning  teams. 


"The  high-quality  specialty  research 
is  important  and  will  continue  to  be 
important  to  the  long-term  health  and 
productivity  of  agriculture  and  soci- 
ety, but  this  systems  .approach  can 
add  a  new  dimension  to  research  —  ■ 
allowing  us  to  tackle  issues  that  we 
can't  effectively  address  as  individu- 
als," Rolfe  said. 

The  Station  is  maintaining  an  expert 
list  and  will  serve  as  "matchmaker" 
to  help  teams  find  scientists  and  end 
users  of  research.  Those  interested  in 
being  part  of  this  strategy  for  solving 
system-based  problems  are  invited  to 
add  their  names  to  the  list  by  writing 
to  the  Illinois  Agricultural  Experiment 
Station,  University  of  Illinois,  211 
Mumford  Hall,  1301  West  Gregory 
Drive,  Urbana,  IL  61801.  TMP 


New  Books  Available  on  Sustainable  Agriculture 


Sustainable  Agriculture  in  the  American  Midwest:  Lessons  from  the  Past, 
Prospects  for  the  Future.  Edited  by  Gregory  Mclsaac  and  William  R.  Edwards. 
Published  by  the  University  of  Illinois  Press,  1994.  Approximately  300  pages, 
including  index. 


This  interdisciplinary  collection  pro- 
vides a  general  overview  and  histori- 
cal perspectives  on  social,  ecological, 
and  technical  issues  related  to  the  con- 
temporary quest  for  sustainable  agri- 
culture in  the  Midwest.  The  collection 
is  based  on  the  premise  that  agricul- 
tural sustainability  should  be  under- 
stood in  the  context  of  the  dynamic 
natural  and  human  systems  —  from 
climate  to  culture  —  characteristic  of 
a  geographic  region. 

Ecological,  social,  and  technical  as- 
pects of  midwestern  agriculture  are 
explored  through  historical  perspec- 
tives, and  implications  for  advancing 
more  sustainable  agricultural  systems 
are  discussed  by  scholars  of  agricul- 
ture, anthropology,  climatology,  ecol- 
ogy, economics,  engineering,  entomol- 
ogy, geography,  plant  biology,  and 
soil  science. 

Contributors  —  many  of  whom 
work  at  the  UI  —  and  chapter  topics 
include  Wayne  Wendland  on  climate 
changes  of  the  past  and  projections  for 
the  future;  Dennis  Michael  Warren  on 
indigenous  agricultural  knowledge 
and  social  change;  Sonya  Salamon  on 
ethnicity  and  contrasting  farming  sys- 
tems; John  Thompson  on  land  drain- 
age, levee  building,  and  conflict  reso-  ■ 
lution  in  the  Illinois  River  Valley  from 
1890  to  1930;  William  R.  Edwards  on 
agriculture  and  wildlife;  Bruce  Harmon, 
Matthias  Ruth,  and  Evan  DeLucia  on 
natural  ecosystems  as  standards  for 
sustainability;  Richard  Weinzierl  on 
insects  and  pest  management;  James 
Power  on  sustainable  cropping  systems; 
Kenneth  Olson  on  soil  formation, 
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erosion,  and  management;  Folke 
Dovring  on  energy  farming;  and 
Gregory  Mclsaac  on  the  conceptual 
evolution  of  sustainability  and  the 
need  for  systematic  approaches  to  sus 
tainable  agriculture  in  the  Midwest. 

"tne  most  provocative  chapters 
take  on  some  sacred  cows. . . .  All  ad- 
vance our  thinking  by  projecting  be- 
yond today's  knowledge  to  the  fu- 
ture," according  to  Dennis  R.  Keeney, 
director  of  the  Leopold  Center  for 
Sustainable  Agriculture  at  Iowa  State 
University.  The  book  "should  make 
a  worthwhile  addition  to  the  growing 
literature  on  sustainable  agriculture," 
notes  Jon  Piper,  ecologist  at  The  Land 
Institute  in  Salina,  Kansas,  and 
coauthor  of  Farming  in  Nature's  Image. 

Sustainable  Agriculture  in  the  Ameri- 
can Midwest  is  the  second  in  the  Uni- 
versity of  Illinois  Press's  interdiscipli- 
nary series  "The  Environment  and  the 
Human  Condition,"  which  focuses  on 
issues  affecting  natural,  cultural,  rural, 
and  urban  environments  and  the  hu- 
man dimension  of  environmental 
change. 

For  price  and  ordering  information, 
contact: 

University  of  Illinois  Press 
•  Hamden  Post  Office  4856 
Baltimore,  MD,  USA  21211 
Fax:  (410)  516-6969 
Phone:  (410)  516-6927 
Toll-free  in  U.S.:  (800)  545-4703 
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Sustainable  Agriculturb  Systems.  Edited  by  J-L.  Hatfield  and  D.L.  Karlen. 
Published  by  Lewis  Publishers,  1994.  316  pages,  including  index. 


In  the  preface,  the  editors,  both  of  the 
USDA-ARS  National  Soil  Tilth  Labo- 
ratory in  Ames,  Iowa,  write:  "Our  in- 
tention and  purpose  within  this  vol- 
ume is  to  assemble  the  information  on 
the  components  which  are  embodied 
within  the  concepts  of  sustainable  ag- 
riculture. The  role  of  agriculture  in  the 
next  century  will  be  to  provide  food 
for  an  ever-increasing  world  popula- 
tion while  ensuring  that  the  natural 
resources,  water  and  soil,  are  not  only 
conserved,  but  enhanced.  . .  .  There  is 
a  need  to  embellish  the  ideas  of  land 
stewardship  and  create  an  atmosphere 
in  which  conservation  and  enhance- 
ment of  resources  are  the  norm  rather 
than  the  exception.  . .  .  Our  goal  is  to 
provide  the  reader  with  information 
about  the  processes  which  are  involved 
in  sustainable  systems  in  such  a  way 
as  not  to  polarize  but  to  direct  and 
stimulate  thought  toward  how  we  can 
address  the  problem  as  a  group  rather 
than  individually." 

Chapters  include  "Historical  Per- 
spective," "Water  Relationships  in  a 
Sustainable  Agriculture  System," 
"Management  Strategies  for  Sustain- 
able Soil  Fertility,"  "Soil  Manage- 
ment," "Crop  Management,"  "Pest 
Management — Weeds,"  "Manage- 
ment of  Arthropod  Pests,"  "Econom- 
ics of  Sustainable  Agriculture,"  "Mak- 
ing Sustainable  Agriculture  the  New 
Conventional  Agriculture:  Social  Change 
and  Sustainability,"  "Challenges  for 
the  21st  Century." 

Of  particular  interest  to  Illinois 
readers  is  the  chapter  titled  "Economics 
of  Sustainable  Agriculture,"  which  was 


written  by  UI  agricultural  economists 
David  White,  John  Braden,  and  Robert 
Hornbaker.  After  a  chapter  introduc- 
tion, the  economists  discuss  how  to 
define  sustainable  agriculture.  One  con- 
cern is  how  to  achieve  sustainability 
in  a  society  that  values  economic 
growth,  such  as  the  United  States.  If 
general  prosperity  is  to  increase,  eco- 
nomic growth  "must  be  maintained 
at  a  pace  more  rapid  than  population 
increase."  The  authors  mention  how 
economic  growth  is  normally  mea- 
sured by  GNP,  which  does  not  account 
for  "wear  and  tear  on  the  environment, 
depletion  of  the  natural  resource  stock, 
or  changes  in  the  quality  of  human 
capital."  They  go  on  to  discuss  the 
role  of  natural  resources  in  economic 
growth  and  management  of  nonre- 
newable resources. 

In  a  section  titled  "Toward  Sustain- 
ability," White  et  al.  discuss  different 
options  for  moving  toward  sustain- 
ability: through  increased  efficiency, 
through  substituting  less  harmful  in- 
puts for  "environmentally  trouble- 
some" inputs,  or  through  redesign  of 
entire  production  systems.  The  authors 
discuss  at  length  applied  economic  re- 
search of  alternative  farming  systems, 
including  methods  for  evaluating 
alternative  systems. 

For  price  and  ordering  information, 
contact: 

CRC  Press,  Inc. 

Lewis  Publishers 

2000  Corporate  Blvd.,  N.W. 

Boca  Raton,  FL  33431 

Fax:  (800)  374-3401 

Phone:  (800)  272-7737 


Dan  Anderson,  On-Farm  Research  Coordinator, 
and  Cooperative  Extension  Service 
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Soil  Quality:  Fertile  Ground  for  Discussion 


The  defenders  of  conven- 
tional agriculture  like  to 
believe  that  sustainable 
agriculture  means  going 
back  to  the  horse  and 
buggy  —  but  nothing  is 
further  from  the  truth. 
That's  not  to  say  we  don't 
have  a  lot  to  learn  from 
some  old-timers  out  there. 
But  sustainable  agriculture 
is  as  modern  as  integrated 
pest  management,  biotech- 
nology, rotational  grazing, 
and  aleopathic  plants. 

Marty  Strange.  Program 
Director  of  the  'Center  for  Rural 
Affairs  in  Walthill.  Nebraska. 


In  our  last  issue  of  agro-ecology  news  and  perspectives  (Vol.  6,  No.  1),  Michael 
Scully  of  Lincoln,  Illinois,  and  Frederick  Kirschenmann  of  North  Dakota  presented 
illuminating  ideas  about  soil  quality  and  soil  health.  In  this  issue,  we  continue 
the  discussion  through  a  question-and-answer  session  with  two  experts  closer  to 
home:  Jerry  Sims  and  Michelle  Wander.  Sims  is  a  microbiologist  with  USDA-ARS 
and  assistant  professor,  UI  Department  of  Agronomy,  and  Wander  is  an  assistant 
professor  of  soil  fertility /mineral  nutrition,  UI  Department  of  Agronomy. 

The  following  are  Sims  and  Wander's  responses  to  our  soil-quality  questions. 

Fanners  and  agronomists  have  always  qualified  soil  in  terms  of  good,  bad, 
ivetr  tight,  loose,  black,  and  so  forth.  How  does  the  current  discussion  on 
soil  health  differ  from"  traditional  terms? 

Sustained  productivity,  erodibility,  and  soil  biological  health  seem  to  be  emerging 
issues.  We  are  returning  to  a  broader  view  of  soils  and  their  role  in  agronomic 
and  environmental  processes.  Current  views  are  becoming  similar  to  those  held 
by  agriculturalists  farming  before  chemical  fertilizers  were  widely  used.  These 
views  include  a  more  holistic,  long-term  appreciation  for  the  complex  suite  of 
materials  and  organisms  we  call  soil. 

What,  beyond  soil  conservation,  is  involved  in  a  concept  for  soil  quality? 

Soil  restoration,  soil  building,  and  increasing  soil  health  are  concerns.  The  ap- 
proach to  achieving  these  goals  is  not  agreed  upon.  Soil  health  includes  intan- 
gible elements;  for  example,  there  is  no  model  for  the  ideal,  unspoiled,  virgin 
or  pristine  soil.  Unfortunately,  we  have  no  way  to  know  what  the  characteristics 
of  a  pristine  soil  are. 

Wliat  are  some  of  the  characteristics  of  a  healthy  soil? 

It  is  a  matter  of  opinion  and  depends  upon  the  use  intended  for  the  soil.  To  a 
microbiologist,  the  ability  of  the  soil  organisms  to  degrade  and  transform  com- 
pounds added  to  the  soil  is  an  indicator  of  soil  health.  On  the  other  hand,  a 
farmer  with  excess  water  problems  would  place  a  higher  value  on  soil  drainage 
characteristics,  desiring  improved  internal  drainage. 
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Is  there  a  problem  with  attempting  to  quantify  soil  quality? 

Of  course:  since  we  don't  agree  on  what  quality  is,  we  have  difficulty  quantifying 
it  —  because  quality  is  partially  a  subjective  term,  and  because  quality  is  an  addi- 
tive property.  We  can  measure  many  of  the  parts  but  have  trouble  integrating  the 
information  to  determine  how  good  an  individual  soil  is. 

What  do  we  lack  for  an  accurate  measurement  of  soil  quality? 

To  date,  we  have  no  means  of  measuring  the  health  or  well-being  of  the  microbial 
community,  the  quality  of  soil  organic  matter,  or  soil  tilth. 

Wliat  are  some  of  the  existing  tools  available  for  measuring  soil  health?  v 

There  are  not  yet  prescribed  methods  for  determining  soil  health.  There  are  a  few 
on-farm  soil-testing  kits  that  allow  farmers  to  characterize  properties  of  their  soil 
that  contribute  to  soil  quality,  and  we  have  access  to  published  soil  surveys 
which  include,  among  other  things,  information  about  soil  origin  and  formation, 
chemical  and  physical  characteristics,  production  potential,  and  susceptibility 
to  erosion  and  flooding. 

Is  there  a  soil-quality  threshold  that  should  be  maintained  for  agriculture 
to.be  sustainable? 

Within  any  specified  region,  given  the  soil's  inherent  characteristics  and  poten- 
tial, yes.  This  is  to  say  that  the  soils  in  Illinois  should  have  their  own  unique 
quality  standard,  as  opposed  to  far  less  fertile  soils  located  elsewhere. 

What  are  some  of  the  short-  and  long-term  consequences  of  ignoring  the 
health  of  our  soils? 

In  the  short  term,  neglect  leads  to  erosion  and  compaction,  with  decreases  in 
on-farm  productivity,  leading  to  off-site  environmental  problems.  Over  the  long 
term,  soil  degradation  leads  to  a  reduced  capacity  of  the  soil  to  support  the  plant 
and  animal  communities  dependent  upon  it  and  may  ultimately  alter  the  poten- 
tial functioning  of  the  associated  ecosystem. 

How  would  an  emphasis  on  the  health  of  the  soil  change  the  way  farmers 
produce  food? 

It  could  affect  their  short-term  choices  about  management,  motivating  the 
farmers  to  adopt  management  practices  that  require  more  skills,  effort,  or  time 
than  they  would  otherwise  choose. 


Dan  Anderson,  On-Farm  Research  Coordinator, 
and  Cooperative  Extension  Service 


linois  Agricultural  Experiment  Station 


Farmers  can  learn  about  the  latest  re- 
search and  technology  for  sustainable 
soil  management  at  a  soil  health  con-, 
ference  December  6-7  at  the  Decatur 
Holiday  Inn. 

"Soil  Health:  The  Basis  of  Current 
and  Future  Production"  will  offer  in- 
formation on  the  newest  topics  and 
issues,  including  infiltration,  nutrient 
cycling,  soil-quality  index,  organic 
matter  and  humus,  and  composting. 
The  conference  is  sponsored  by  the 
Illinois  Soil  and  Water  Conservation 
Society  in  cooperation  with  the  Illinois 
Sustainable  Agriculture  Network,  UI 
Cooperative  Extension  Service,  U.S. 


Latest  Soil  Management  Information 
at  Soil  Health  Conference 


Department  of  Agriculture /Soil 
Conservation  Service,  Christian  County 
Soil  and  Water  Conservation  District, 
Illinois  Society  for  Professional  Farm 
Managers  and  Rural  Appraisers,  and 
Illinois  Soil  Classifiers. 

The  conference,  which  will  include 
presentations,  panel  discussions,  and 
a  farm  tour,  is  intended  to  help  par- 
ticipants recognize  soil  as  a  living  re- 
source. Participants  will  examine  the 
challenge  of  measuring  soil  health  and 
look  at  practical  opportunities  for  im- 
proving soil  health.  A  newly  developed 
soil-health  test  kit  will  be  featured  dur- 
ing a  farm  tour  Wednesday  afternoon 


atthe  Jack  Erisman  farm  in  Christian 
County.  John  Doran,  USDA-ARS  soil 
microbiologist,  will  discuss  the  kit, 
which  measures  water  infiltration, 
water-holding  capacity,  and  bulk  den- 
sity and  respiration. 

Researchers  and  farmers  will  present 
break-out  sessions.  They  will  also  lead 
a  panel  discussion  and  lectures  about 
topics  such  as  nitrogen  management, 
economics,  and  earthworms. 

For  more  information  about  the  soil 
health  conference,  please  direct  ques- 
tions to  Deborah  Cavanaugh-Grant, 
ISAN,  P.O.  Box  410,  Greenview,  IL 
62642,  (217)968-5512. 
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